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memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
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providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

8051

8-Bit

50MHz

EBI/EMI, SMBus (2-Wire/I2C), SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, Temp Sensor, WDT
32

128KB (128K x 8)

FLASH
8.25K x 8
2.7V ~ 3.6V

A/D 8x8b, 8x10b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

64-TQFP

64-TQFP (10x10)

https://www.e-xfl.com/product-detail/silicon-labs/c8051f127

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/c8051f127-4427833
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

C8051F120/1/2/3/4/5/6/7 C8051F130/1/2/3

17.5.3.Split Mode with Bank Select.............ooooiiiiiiiiiiiie s 225
R T O (] 1 = L V2 225
17. 6. EMIF TIMNG oottt e e e e e e e e e e s st e e e e e e e e eaaaeeeeeaaeaesaanannnns 225
17.6.1.Non-multiplexed MOAE .........coooiriiiiiiiii e 227
17.6.2.MultipleXed MOUE.........ccoeiiiiieeeeee e 230
18.POrt INPUL/OULPUL ... e e e e e e e e e e e e e e aae s 235
18.1.Ports 0 through 3 and the Priority Crossbar Decoder...........ccccccceevviiiiiiinnns 238
18.1.1.Crossbar Pin Assignment and Allocation................oovviiiiiiiiiiieeeeeeeee, 238
18.1.2.Configuring the Output Modes of the Port Pins............ccceiiiiiiiinii. 239
18.1.3.Configuring Port Pins as Digital INPULS.............eueiiiiiiiiiiiiiiiis 240
18.1.4.WeEaK PUIUPS ...eeeiiie et e e e e e e e e 240
18.1.5.Configuring Port 1 Pins as Analog INPULS ...........ccoeviiiiiiiiiiiiiiiin e, 240
18.1.6.External Memory Interface Pin ASSIGNMENTS ........oeevviiiiiiiiiieiiiiiiiis 241
18.1.7.Crossbar Pin Assignment EXample...........cccceeeiiiiiiiiiiiiiciiciiee e, 243
18.2.Ports 4 through 7 (100-pin TQFP devices only) ...........cccveeiiiiiiiiiiiiiiiiiiiiiiiiens 252
18.2.1.Configuring Ports which are not Pinned OUt...........ccccceieiiiiiiiiiiiiiiins 252
18.2.2.Configuring the Output Modes of the Port Pins............ccccccceviiiinnneeeee. 252
18.2.3.Configuring Port Pins as Digital INPULS............cooviiiiiiiiiiiiiiiiieee e 253
18.2.4.WeaK PUIUPS ...ttt 253
18.2.5.External Memory INterface ............uuuiiiiiiiiii e 253
19.System Management Bus / 12C BUS (SMBUSO) .......uciiiiiiiiiiieiiiieeeeeeieiiiiin 259
19.1.SUPPOItiNG DOCUMENTS .....eeeiiiiiiiiieee et e e e e e e e e e e e e e e e 260
19.2.SMBUS PrOtOCOL......uuiiiiiiiiiiiiiiiiiie e e e e e e e e e e e e e s 260
19.2. L. AIDIIALION ... 261
19.2.2.CIOCK LOW EXIENSION .....cceiiiiiieiieieiiiiiiie et e e e e e e e e e e 261
19.2.3.SCL LOW TIMEOUL....eviiiiiiiiiieieeeeeee s ettt e e e e e e e e e e e e e e e e e e s e e snnnnnes 261
19.2.4.SCL High (SMBUS Free) TIMEOUL ........cccoiviiiiieeiiieiiieiieeiiiiiee e 261
19.3.SMBUS Transfer MOUES...........uuuuuiiiiiiiieee e e e e e e e e e e e e eeeeeeennnne 262
19.3.1.Master Transmitter MOOE ...........coooiiiiiiiiiiiriie e 262
19.3.2.Master ReceiVer MOUE ..........oouuiiiiiiiiiieee e 262
19.3.3.Slave Transmitter MO .........ooeviiiiiiiiiiiie e 263
19.3.4.Slave RECEIVEN MOUE .....cciviiieeeeee ettt 263
19.4.SMBus Special FUNCLION REGISTEIS ......ccooeiiiiiiiiiiiieeiie s 264
19.4.1.CONIrOl REQISTEN ..ot e e 264
19.4.2.CIOCK RAte REQISIEN .....cccc e e e e e 267
19.4.3.DAtA REGISTEN ...ttt e e e e e e e 268
19.4.4. AdAreSS REQISIEN.....ceiiiiiiiiiiiie ettt 268
19.4.5.5tatUS REQISIEN ... .ueiii it e e e e e 269
20.Enhanced Serial Peripheral Interface (SPI0).........coooiiiiiiiiiiiiiiiccii e 273
P2 I I T F= U BT Y o3 o1 o 274
20.1.1.Master Out, Slave IN (MOSI) ....cccooiiiiiiiiiieeeeeeer e 274
20.1.2.Master In, Slave Out (MISO).....ccooiiiiiiieiieeeeeee e 274
20.1.3.Serial ClOCK (SCK) ..ovviiiiiiiiiiiiiiiiise e e e e e e e ettt s e e e e e e e e e e eaaeeneenannnes 274
20.1.4.Slave SeleCt (NSS) ...covveeeieiiiiiiii et e e e e e e e e e e e e e aaaaaans 274

6 Rev. 1.4 )

SILICON LABS



C8051F120/1/2/3/4/5/6/7 C8051F130/1/2/3

Figure 20.4. 4-Wire Single Master and Slave Mode Connection Diagram............. 276
Figure 20.5. Master Mode Data/Clock TimMiNg ........ccovvivveeriiiiiiiiiesiee e eeeeeeeeeeeeeeannens 278
Figure 20.6. Slave Mode Data/Clock Timing (CKPHA = 0) .....uceiiiiiiiiiiiiiieieeeeieiieee 279
Figure 20.7. Slave Mode Data/Clock Timing (CKPHA = 1) ..o, 279
Figure 20.8. SPI Master Timing (CKPHA = 0).....ccooiiiiiiiceeee e 283
Figure 20.9. SPI Master Timing (CKPHA = 1) ... 283
Figure 20.10. SPI Slave Timing (CKPHA = 0) .......uuuuiiiiiiiiiiiiiiiiieeeeee e 284
Figure 20.11. SPI Slave Timing (CKPHA = 1) ... 284
21.UARTO
Figure 21.1. UARTO BIOCK Diagram ........cccooiiiiiiiiiiiiiiiiieie et 287
Figure 21.2. UARTO Mode O Timing Diagram ............cooovviviiiiiiiiiiie e eeeeeeeeeeeeeiannns 288
Figure 21.3. UARTO Mode O INtErCONNECT........ccoeeiiiiiiiiiiiiiiiiiiee e 288
Figure 21.4. UARTO Mode 1 Timing Diagram ............c.cc.ueeuviieeeiiiiieiieinaeaanenannnneens 289
Figure 21.5. UARTO Modes 2 and 3 Timing Diagram ..........ccccceeeeeeeeeeeeeeeeeeeeenennnnns 291
Figure 21.6. UARTO Modes 1, 2, and 3 Interconnect Diagram ............cccccoevvviinnns 292
Figure 21.7. UART Multi-Processor Mode Interconnect Diagram ...................c..... 294
22.UART1
Figure 22.1. UARTL BIOCK Diagram .........ccoooiiiieiieiiiieeieeeeiiiiiieee e eeeeeeeenees 299
Figure 22.2. UART1 Baud Rate LOGIC........ccceiiiiiiiiiiiiiiiiii et 300
Figure 22.3. UART Interconnect Diagram ...........cccoooiviiiiiiiiiiiiiiiiiee e eeeeeeeeeeeeeeeenennns 301
Figure 22.4. 8-Bit UART Timing Diagram..........coooiiiiiiiiiiiiiiiiiiinee e eeeeeeeeeeenieens 301
Figure 22.5. 9-Bit UART Timing Diagram..........ccoooouiiiiiiiiiiiiieiiieeeeeeeeee e 302
Figure 22.6. UART Multi-Processor Mode Interconnect Diagram ................c.......... 303
23.Timers
Figure 23.1. TO Mode O BIOCK Diagram............ooooiiiiiiiiiiiiiiiiiieieeeeeee e e 310
Figure 23.2. TO Mode 2 BIOCK Diagram..........cccceeeeiiiiiiiiiiiiiiee i e e e e eeeeeeeaneannens 311
Figure 23.3. TO Mode 3 BIOCK Diagram.........ccoeeeeeeiiiiiiiiiiiiiiiiiiaae e e e e e eeeeeeeeeeees 312
Figure 23.4. T2, 3, and 4 Capture Mode Block Diagram ...........ccccceceeeeeeeeeeiiininnnnns 318
Figure 23.5. Tn Auto-reload (T2,3,4) and Toggle Mode (T2,4) Block Diagram..... 319
24.Programmable Counter Array
Figure 24.1. PCA BIOCK DIagram.........ccoiiiiiiiiiiiiiiiiiiiiieie ettt 325
Figure 24.2. PCA Counter/Timer Block Diagram................uuuiiiiiiiiieeeeeeeeeeieeeeeeinnnns 326
Figure 24.3. PCA Interrupt BIOCK Diagram ..........coooviiiiiiiiiiimiiiiinneee e eeeeeeeeeeeienienens 328
Figure 24.4. PCA Capture Mode Diagram...........ccccuuvviiiiimiiiiieieieeeeeeeeeeeee s 329
Figure 24.5. PCA Software Timer Mode Diagram..............uuuviiiiiiiieiiieeeeeeeieeeeeennnnns 330
Figure 24.6. PCA High Speed Output Mode Diagram...........cccceeeveeeieeeeeieeeeeeeeeeinnnns 331
Figure 24.7. PCA Frequency OUtpUt MOOE .........cccuviiiiiiiiiiiiieeceeeeeeeeee e 332
Figure 24.8. PCA 8-Bit PWM Mode Diagram .............coevvviiiviiiiiiiiiieeeeeeeeeeeeeeeeeeannnns 333
Figure 24.9. PCA 16-Bit PWM MOGE.........ciiiiiiiiiiiiiiiieeeeiiiiiiiee e eeeeeeeeeees 334

25.JTAG (IEEE 1149.1)

12 Rev. 1.4

SILICON LABS















C8051F120/1/2/3/4/5/6/7 C8051F130/1/2/3

SFR Definition 14.3. CLKSEL: System Clock Selection

R/W R/W RIW R/W RIW RIW R/W RIW Reset Value
- | - |ckbivi|CLKDIVO| - | - | CLKSL1 | CLKSLO |00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: 0x97
SFR Page: F

Bits 7-6: Reserved.
Bits 5—4: CLKDIV1-0: Output SYSCLK Divide Factor.
These bits can be used to pre-divide SYSCLK before it is output to a port pin through the
crossbar.
00: Output will be SYSCLK.
01: Output will be SYSCLK/2.
10: Output will be SYSCLK/4.
11: Output will be SYSCLK/8.
See Section “18. Port Input/Output” on page 235 for more details about routing this out-
put to a port pin.
Bits 3-2: Reserved.
Bits 1-0: CLKSL1-0: System Clock Source Select Bits.
00: SYSCLK derived from the Internal Oscillator, and scaled as per the IFCN bits in
OSCICN.
01: SYSCLK derived from the External Oscillator circuit.
10: SYSCLK derived from the PLL.
11: Reserved.
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SFR Definition 18.8. PAMDOUT: Portl Output Mode

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
\ | \ \ | \ \ | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: OxA5
SFR Page: F

Bits7-0: P1MDOUT.[7:0]: Portl Output Mode Bits.
0: Port Pin output mode is configured as Open-Drain.
1: Port Pin output mode is configured as Push-Pull.

Note: SDA, SCL, and RX0 (when UARTO is in Mode 0) and RX1 (when UART1 is in Mode 0) are
always configured as Open-Drain when they appear on Port pins.

SFR Definition 18.9. P2: Port2 Data

R/W R/W RIW RIW R/W R/W RIW R/W Reset Value
P2.7 P26 | P25 | P24 | P23 | P22 | P21 | P20 |11111111
. . . . . . . . Bit
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Addressable
SFR
Address: %Apoa s
SFR Page: g

Bits7—0: P2.[7:0]: Port2 Output Latch Bits.
(Write - Output appears on I/O pins per XBRO, XBR1, and XBR2 Registers)
0: Logic Low Output.
1: Logic High Output (open if corresponding P2MDOUT.n bit = 0).
(Read - Regardless of XBR0O, XBR1, and XBR2 Register settings).
0: P2.n pin is logic low.
1: P2.n pin is logic high.

Note: P2.[7:0] can be driven by the External Data Memory Interface (as Address[15:8] in Multiplexed
mode, or as Address[7:0] in Non-multiplexed mode). See Section “17. External Data
Memory Interface and On-Chip XRAM” on page 219 for more information about the
External Memory Interface.
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SFR Definition 18.19. P7: Port7 Data

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
P7.7 P76 | P75 | P74 | P73 | P72 | P71 | P70 |11111111
. . . . . . . . Bit
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0 Addressable
SFR Address: OxF8
SFR Page: F

Bits7—0: P7.[7:0]: Port7 Output Latch Bits.
Write - Output appears on I/O pins.
0: Logic Low Output.
1: Logic High Output (Open-Drain if corresponding P7MDOUT bit = 0). See SFR Definition
18.20.
Read - Returns states of I/O pins.
0: P7.n pin is logic low.
1: P7.n pin is logic high.

Note: P7.[7:0] can be driven by the External Data Memory Interface (as AD[7:0] in Multiplexed
mode, or as D[7:0] in Non-multiplexed mode). See Section “17. External Data Memory

Interface and On-Chip XRAM” on page 219 for more information about the External Memory
Interface.

SFR Definition 18.20. P7TMDOUT: Port7 Output Mode

R/W R/W R/W R/W R/W R/IW R/W R/W Reset Value
| \ \ | \ \ | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SFR Address: 0x9F
SFR Page: F

Bits7-0: P7MDOUT.[7:0]: Port7 Output Mode Bits.
0: Port Pin output mode is configured as Open-Drain.
1. Port Pin output mode is configured as Push-Pull.
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